Effect of caffeic acid on haemoglobin-mediated lipid and protein oxidation in washed cod mince during ice and frozen storage.
Little is known about the relation between haemoglobin (Hb)-mediated lipid and protein oxidation in muscle foods and how these two reactions can be inhibited by naturally occurring antioxidants. This study was aimed at evaluating (1) lipid oxidation and protein oxidation induced by 20 µmol L(-1) Hb during chilled and frozen storage of washed cod mince and (2) the efficiency of 10-1000 ppm (0.063-6.3 mmol L(-1)) caffeic acid in preventing these reactions. Addition of 20 µmol L(-1) Hb increased peroxide value (PV), rancid odour, protein carbonylation, protein insolubilisation, redness loss and α-tocopherol loss in ice-stored washed cod mince. Since both lipid and protein oxidation developed at the same time, it was not possible to conclude which reaction initiated the other. All studied reactions were efficiently inhibited by ≥ 50 ppm caffeic acid, which could be a result of α-tocopherol regeneration, general radical scavenging, reduced formation of oxidised Hb forms and/or conformational changes in Hb structure. During frozen storage the only clear effect of Hb was increased PV, and here caffeic acid was less efficient as an antioxidant. Hb-induced lipid and protein oxidation occurred quickly in ice-stored washed cod mince, and the two reactions could not be separated in time. During frozen storage, Hb caused only limited lipid oxidation. Caffeic acid (≥50 ppm) was an efficient antioxidant during ice storage.